Weight loss during starvation is determined by the ratio of protein and fat catabolized and water loss. The combination of these factors determines the specific caloric equivalent of weight loss. The present work uses weight loss information and metabolic data from 3 black bears, 3 polar bears and from 2 grizzly bear denning experiments to estimate the caloric equivalent of weight loss overwinter. A female polar bear in its natural den was also studied.
To survive through the denning period, energy demands must be balanced by energy reserves. Although minimum body composition has not been established for bears, there is evidence that polar bears, in part, also depend on adipose tissue deposits for insulation (Oritsland 1970) . The insulative significance of fat deposits in polar bears is probably an adaptation to their unique semiaquatic lifestyle. The semi-aquatic adaptation of adipose retention may result in a catabolic preference for protein in polar bears. If maintenance requirements are minimized during denning, the lower caloric value of protein would result in a higher rate of weight loss.
MATERIALS AND METHODS
All of the polar bears used in the study were adult females; black and grizzly bears were adult males. One grizzly bear was studied during 2 winters. Polar bears that were used in the study came from the region of Churchill, Manitoba, Canada. These female polar bears were selected for the simulated denning experiments from the animals captured each year in the provincial tagging project. Bears captured for the simulated denning experiments were given food and snow ad libitum until 2 to 3 weeks before measurements. On Cape Churchill, polar bear denning occurs on the high peat banks of the lakes and rivers in the area. Den locations have been observed between Hudson Bay and the Canadian National rail line with a northern and southern boundary generally corresponding to the tree line. During September and October 1977, aerial fixedwing reconnaissance was carried out to locate bears and potential maternity dens. Once the lakes were frozen, a Bell helicopter was taken into the area and bears were immobilized with the drug Sernylan in conjunction with the relaxant, Sparine. While the animals were unconscious, a radio collar was placed around their neck. These radio collars were in the 40MHz range (F. Anderka pers. commun.). One adult female polar bear was successfully tracked to its den and its weight estimated both before and after denning. Weight of the animal in the field was estimated by chest girth measurement and the cattle weight tape method (Stirling et al. 1977).
The 2 male grizzlies were captured as nuisance or problem bears in Alberta and Montana. The 3 male black bears were captured near The Pas, Manitoba, also as problem bears. I would have preferred to have females for comparison with the polar bears, but unfortunately none were available for the study. Grizzly and black bears were shipped to Churchill by rail. (-10 to -25 C) . Polar bears were given an opportunity to use the simulated den voluntarily. Black and grizzly bears were shut into the dens at the beginning of the experimental period.
Weight of the bears (+ 1 kg) was determined before and after simulated denning by use of a balance beam scale, calibrated with known weights. The simulated dens were constructed from steel and covered with insulation. To minimize vibrations resulting from direct contact with the floor, dens were elevated on a wooden platform or rubber tires.
The polar bear simulated den was rectangular, 122 cm x 185 cm x 193 cm, with a volume of approximately 3,000 L. The interior of the den was designed to have a sleeping platform in the rear and a tunnel leading to the adjoining room, with a ventilation hole in the roof. Polar bears were given the choice of using the den or the adjoining room, although none of the polar bears used the den voluntarily. After several weeks in the adjoining room, the bears were placed in the simulated den and the entrance was sealed.
The simulated den for the grizzly bears had a volume of 2,000 L, and was twice the size of the black bear den. The dens were fitted with a door at 1 end and a barred opening at the other. The barred end was sealed by a sheet of plywood and ventilation holes were established at both ends.
RESULTS
The rate of weight loss was calculated for 9 bears in simulated den experiments and for 1 bear in a natural maternity den. All animals appeared healthy when removed from the dens and there was no indication of feces or urine in the simulated dens or the natural maternity den. Polar bears had the highest rate of weight loss and black bears had the lowest rate (Table 1, Fig. 1) . The time between weight determinations in 7 of the 9 simulated den experiments was shorter than 1 in the wild (Table 1) (Fig. 1, Table 1 ), the present results do not indicate a similar pattern in the caloric equivalent of weight loss ( Table 2 ). The calculations do indicate that polar bears have a lower caloric equivalent of weight loss than the other 2 species studied ( Table 2 ). The reduced caloric equivalent of weight loss calculated for the polar bears implies an elevated rate of water loss and/or preferential catabolism of protein during denning.
